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(54) Communication bus system between processors and memory modules 



(57) An apparatus ( 1 0) is provided for address and 
data distribution to memory modules (20) . Tl^ appara- 
tus (10) includes a controller (1 2) for controlling memory 
modules that comprises an optical transmitter (14) and 
a receivar (24). An optical cable (16) having a pluiallty 
of optical fibers (18) Is connected to the optical trans- 
milter (14) of the controller (12). A plurality of memory 
modules (20) are each connected to one of the optical 
fibers (18) and have a driver for transmitting data A 
communication bus (22) is connected to the drivers of 
the memory nuxlules (20) and to the receiver (24) of the 
controller (12). The controller (1 2) is operable to broad- 
cast ackJress and data information to the memory mod- 
ules (20) via the optical fibers (18). and the memory 
modules (20) are operable to transmit data to the con- 
troller (12) via the drivers and the communication bus 
(22). 
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drawmgs in which: 



This invention relates in general lo the fielcJ of elec- 
Ifonic devices, and more particulaily lo an apparatus 
and method for address and data distribution to memory 
modules. 

BACKGROUND OF THE INVENTION 

Comnnunication between processors and main 
memory nrodules requires cormuinicatton across a giv- 
en physical bus length. Due to the physical bus length, 
there is an upfront latency produced by propagation time 
of signals across the bus. For example, a typical upfront 
latency may be lO nanoseconds. As processing speeds 
increase to the 500 MHz lange and above, a ^Ical 10 
nanosecond latency begins to cause probtems. One 
conventtonal point-to-point corrromication protocol for 
incieasmg the speed of communication with memory 
modules is RAMLINK, which is defined by IEEE Stand- 
ard 1 596.4. However, it is desirable to reduce the upfront 
lai ncy of communicating with memoiymocftjies without 
foquiring iho use of such a protocol. 

SUIWIMARY OF THE INVENTION 

Accordingly the present invention provides an ap- 
paratus and method for address and data distribution to 
memory modules that substantially reduce or eliminate 
probtems and disadvantages of prior computer sys- 
tems. 

According to a preferred embodiment thereof, an 
apparatus is provided for address and data distnbution 
to nnemory modules. The apparatus includes a control- 
ler lor controlling menxny modules that conrv>rises an 
optical transmitter and a receiver. An optical cable hav- 
ing a pluraray of optical fibers is connected to the optical 
transmitter of the controller. A plurality of memory mod- 
ules are each connected to one of the c^tical fibers and 
have a driver for transmitting data Acommunication bus 
is connected to the drivers of the memory modules and 
to the receiver of the controller. The controller is opera- 
ble to broadcast address and data information to the 
memory modules via the optical fibers, and the memory 
modules are operable to transmit data to the controller 
via the drivers and the communication bus. 

An advantage is that the use of an optical drive and 
optical fiber for convnunicating with memory modules 
and the use of low power drivers for return data in order 
both to reduce upfront latency and to provide a low pow- 
er solution. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The present invention will now be further d scribed 
by way of example, with reference to the accompanymg 



RGURE 1 is a block diagram of a first embodimsnt 
of an apparatus for address and data distnbution 
according to the teachings of the present invention; 
and 

FIGURE 2 is a block diagram of a second embodi- 
ment of an apparatus for address and data distribu- 
tion according to the teachings of the present inven- 
10 tion. 

DETAil^D DESCRIPTION OF THE INVENTION 

FIGURE 1 is a bkwk diagram of an enrtbodiment of 
an apparatus, indicated generally at 10, foraddressand 
data distributk)nL Apparatus 10 includes a controller 12 
that has an optical transnrtitter 1 4. An optical cable 1 6 is 
connected to optical transmitter 14 and includes a plu- 
rality of individual optical fibers 18. individual optk:al fib* 
20 ers 18 are connected lo associated n^emo^ modules 
20. Memoiy modules 20 can be DRAfW, SRAM or other 
types of ntemory modules used in eiectionic systems. 
Memoiy modules 20 are connected to controller 12 via 
a communteatton bus 22 to return data driven by low 
power drivers 21 . Controller 1 2 Includes a receiver 24 
which receives communfcation bus 22 from memory 
modules 20. 

In operation, controller 12 communicates with a 
processor or other components within a computer sys- 
30 lem in order to manage operation of the mamofy space 
provided by menxxy modules 20. In order to acocmplish 
this function, controller 12 uses optical transmitter 14 lo 
drive signals on cable 16 and fibers 18 to communeate 
address and data information lo memory modules 20. 
3S Communication bus 22 is driven by the low power driv- 
ers 21 on memory modules 20 to provide data back to 
conUx)ller 12 via receiver 24. In this manner, apparatus 
10 provides high speed communication of address and 
data information from controller 1 2 to rnemo^ modules 
^0 20 in order to reduce upfront latency of oommunicatfon 
with memory modules, if a read operatran is performed, 
data is provided back to controller 12 using tow power 
drivers 21 such that the apparatus 10 provides bolh re- 
duced upfront latency and low power operation. 
<5 Conventional synchronous DRAMs (SDRAMs), for 
example, are capable of 100 MHz operation. It Is con- 
templated that SDRAMs and other memory modules will 
be operated at 20O MHz and higher. Some conventional 
coirpuler systems operate at 200 MHz and will soon op- ' 
so erate at 300 MHz and higher. The bandwidth is improved 
substantiaily by synchronous DRAMs. However, the 
physteal latency becomes relatively larger as the 
number of memory modules and speed increases. The 
conventional RAMUNK proposal is an interface protocol 
« that does no^ address physical latency Thus, the 
pres nt inventkxi provides advantages over conv n- 
tional systems by broadcasting the address and data to 
the nDemory modules across high speed optical fiber 
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Th9 RAMLINK protocol can still be used, if desired^ for 
the return of data to conlroll r 12. Apparatus 10 reduces 
the additional input pin count of the memory modules to 
an optical receiver and a loaded output which can be a 
differential link from memory module to memory module 
as shown ^ FIQUHE 2. Since the majority ol the in- 
crease m physical latency is getting the address to the 
correct memory module, the apparatus 10 substantially 
reduces this address latency Increase. As a tnadeofl* 
the output physical latency could also be reduced by al- 
so making it an optical drive and having a gather oper- 
ation rather than a broadcast where alt fibers would be 
terminated at one location. However, this wouM require 
mora power than low power opeiatbn using low power 
drivers on the memory modules. 

f^iGUIRE 2 is a bk)ck diagram of an alternative ap- 
paratus. Indicated generally at 20. for address and data 
distribution. As shown, controller 12 includes a transmit 
laser 14 whk^h Is connected to optical cable 1 6. Transmit 
laser 1 4 operates to transnut address and data optically 
tothe various memory modules via optical cable 1 6. Da- 
ta Is returned from the memory nnodules differentially on 
differential lines 22 to a differential receiver 24. In this 
manner, the data returned from the memory modules 
can use a point-to-povit connmunication protocol such 
as the RAMLINK protocol. 

Although the certain embodiments have been de- 
sabed in detail, it should be understood that various 
changes, substitutions and alterations can be made 
thereto without departing from the spirit and scope of 
the teachings disclosed herein. 



Claims 

1. An apparatus for address and data distribution to 
memory modules, comprising: 

a controller for controlling tmrnof^ modules 
comprising an optical transmitter and a receiv- 
er; 

an optical cable having a plurality ol optical fib- 
ers, the optical cable connected to the optical 
transmitter; 

a plurality of menrtory modules, each connected 
to one of the optical fibers and having a driver 
for transmitting data; and 
a communk:alion bus connected lo the drivers 
of the memoiy modules and to the receiver of 
the controller; wherein the controller is opera- 
ble to broadcast address and data jnf omnation 
to the memory modules via the optical fibers; 
and the memory nrK>dules are operpble totrans- 
mit data to the controller via the drivers and the 
communication bus. 

2. The apparatus of Claim 1, wherein the driver of 
each memory module is a kvw power driver. 



3. The apparatus of Claim 1 or Claim 2. wherein the 
driver of each memory module is an optical trans- 
mitter and the communication bus is fonmed from 
optical fibers. 

5 

4. The apparatus of any of Claims 1 to 3, wherein, the 
communication bus comprises differentlai lines and 
the memory modules transmit data using a RAM- 
UNK protocol. 

w 

5. A method for address and data distribution to mem- 
ory modules, comprising: 

oonnecting a controller for controlling memory 
IS ^modules and a plurality of memo7 modules 

with an optical cable having a plurality of optical 
fibers, such that the optical cable is connected 
to the optical uansmitter of the controller; 
transmitting address and data Information from 
2<f the controller to the memory modules via the 

optk:al fibers; and 

transmitting data from the plurality of memory 
modules to the controller via a communicatk)n 
• bus. 

2S 

6w The method of Claim 5, wherein the step of tjar>s- 
mitting data is accomplished usinga low power driv- 
er. 

30 7. The method of Claim 5 or Claim 6. wherein the step 
of transmitting data is accomplished using optical 
transmitters and the communk;ation bus is formed 
from optical fibers. 

^ a The method of any of Claims 5 to 7, wherein the 
step of transmitting data is accomplished via a com- 
munication bus comprising differential lines and us- 
ing a RAMUNK protocol 
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